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Ms. Donna Searcy
secretary of Federal

Communications Commission
1919 M Street, NW
Washington, D.C. 20054

RE: Amendment
S stems -

Dear Ms. Searcy:

c Vehicle Monitoring

Transmitted herewith on behalf of Mark IV IVHS Division are
an original and nine copies of its comments regarding the Appli
cation for Freeze of North American Teletrac and Location Tech
nologies, Inc. dated May 21, 1993 in the above-captioned pro
ceeding.

In the event that there are any questions concerning this
matter, please communicate with the undersigned.

Very trUly yours,

~J~
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Before the
FEDERAL COMMUNICATIONS COMMISSION

washington, D.C. 20554

In the Matter of

Amendment of Part 90 of the
Commission's Rules to Adopt
Regulations for Automatic
Vehicle Monitoring Systems

TO: The Commission

)
)
)
)
)
)

PR Docket No.

RM No. 8013

COMMENTS OF MARk IV IYHS DIVISION

Mark IV IVHS Division ("Mark IV") , herewith, by its attor-

neys, files its comments regarding the Application for Freeze of

North American Teletrac and Location Technologies, Inc.

("Teletrac") dated May 21, 1993 in the above-captioned proceed

ing.

Mark IV is a manufacturer of wideband AVM devices which are

widely used by highway, toll, turnpike, tunnel and bridge author

ities in a variety of IVHS applications. Mark IV systems are

licensed under the Commission's Part 90 rules for interim AVM

operations to operate with a six MHz wideband carrier in the 904

912 MHz portion of the AVM band. The system employs vehicle

mounted transponders which are Part 15 certificated wideband

devices operating in the 912-918 MHz frequency.

No. of CapIIIrtC'd~
UstABCDE
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As described in the attached descriptive materials filed

with its application (FCC Form 574) for a new system in st.

George and Perry, Utah, Mark IV's Part 90 licensed system is

highly spectrum efficient. The system operates with reading

speed of 500 Kbits/second (± 10%) to support the high data rates

necessary to implement advanced features while maintaining

maximum system performance levels. The same spectrum is reused

so that the system is capable of providing read/write functions

in an unlimited number of adjacent highway lanes. The coverage

of Mark IV's distributed in-pavement antenna system is highly

localized because of the low transmitter power and because an

equivalent 15 dB attenuation occurs between the transmitter and

the radiated signal. The measured peak field strength at 3

meters is approximately 1.7 Vim.

As explained here, there is no pressing need to preclude

application processing of Mark IV systems. The interference

cases referenced by Teletrac do not relate to the operations of

any Mark IV system. To the extent that other concerns about Mark

IV system operations may have motivated Teletrac's request, it is

clear that they can be adequately addressed in the above-cap

tioned proceeding. We also confirm that Mark IV intends to

comply fully and promptly with whatever decision the Commission

ultimately makes in the above-captioned proceeding regarding the

use of the 904-912 MHz and 918-926 MHz bands.
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With numerous state, regional and local government authori

ties either in the process of implementing or planning near term

installation of IVHS systems, we strongly urge the Commission to

deny the Teletrac request that the Commission freeze further

awards of licenses and special temporary authorities for Mark

IV's systems to operate in the 904-912 MHz and 918-926 MHz bands.

This action will preserve opportunities for a genuinely competi-

tive marketplace, promote the rapid implementation of advanced

AVM systems, and permit development of new and innovative AVM

services.

DISCUSSION

1. Teletrac Has Failed To Establish Any Technical Basis For
Assuming That Spectrum Sharing Between Mark IV's Wideband
Systems With Those Of Others In The 904-912 MHz and 918-926
MHZ Bands Is Not Feasible.

Mark IV systems currently operate under Part 90 licensing on

shared frequencies in the 904-912 MHz band on a non-interference

basis with the wide variety of other mobile communication devices

which are increasingly using this band. Mark IV systems have

been stringently tested by independent consultants and FCC

approved test facilities to confirm their non-interfering charac

teristics. Testing also included the evaluation of the effects

of the Mark IV systems on cellular phones, mobile radios, pagers,

and car radios when these were operated in close proximity to its
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AVM antennas. In all of these tests, no harmful interference

cases were found in which any Mark IV system either disrupted or

impaired the operations of other devices or received interference

from any of these devices which disrupted or impaired its own

operations.

The concerns expressed by Teletrac regarding potential

interference to its own AVM systems appear to relate in substan

tial part to interference received from "narrowband" AVM systems

and the possibility of multiple co-channel pUlse-ranging multi-

lateration systems serving the same markets. Mark IV's system

differs substantially from these technologies in reduced intensi

ty of radiated emissions and extremely confined coverage design.

Mark IV's wideband carrier, to its knowledge, has never caused

harmful interference to any collocated wideband AVM "location"

system. Nor on the basis of Mark IV's engineering research is

there any reasonable likelihood such interference ever would be

caused considering the unique design of the Mark IV system.

2. Teletrac's suggestion That A Freeze Is Necessary To Prevent
The Filing Of "Paper" Proposals For Wideband Co-Channel
Systems Is Totally Unjustified As Far As Mark IV Is Con
cerned.

Mark IV systems have been licensed by the Commission during

the past two years to meet the needs of public authorities in

many areas. Most recently the Orlando/Orange County Expressway
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Authority obtained licenses for Mark IV systems in the Orlando,

Florida area. Authorized facilities either have been or are

being timely constructed and operated to provide important

IVHS/public transportation needs. These are clearly not the

"paper
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band, as assumed in Teletrac's request, is not technically

necessary or desirable. Mark IV's wideband systems have already

been demonstrated to be spectrally efficient through incorpora

tion of very low average power, spectrum spreading from use of

short high speed pulses and minimal transmission path length

operations. They have already shown their value in meeting vital

IVHS/public transportation needs. Freezing All application

processing in the 904-912 MHz and 918-926 MHz bands would need

lessly preclude implementation of Mark IV systems to meet these

needs. In areas where there are no AVM "location" systems

authorized, such action would be pointless. In other areas where

co-channel "location" systems are authorized, there is no reason

to assume that any Mark IV system will cause harmful interfer

ence. Mark IV is prepared to cooperate fully with Teletrac and

any other co-channel licensees to address any concerns in this
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regard and to comply fully and promptly with the Commission's

decision in this proceeding. The public interest would not be

served by freezing the processing of applications for Mark IV

systems.

Respectfully submitted,

DIVISION

Koteen & Naftalin
1150 Connecticut Avenue, N. W.
Suite 1000
Washington, D. C. 20036
(202) 467-5700

June 4, 1993 Its Counsel



CERTIFICATE OF SERVICE

I, Abbie Weiner, a secretary in the law firm of Koteen &

Naftalin, do hereby certify that a copy of the foregoing "Reply

Comments of Mark IV IVHS Division" was sent by first class u.S.

mail, postage prepaid, on this 4th day of June, 1993, to the

offices of the following:

Richard C. Steinmetz
Assistant General Counsel
Allen-Bradley Company, Inc.,
1201 South Second Street
Milwaukee, WI 53204

James S. Marston
Senior Vice President
and Vice President and
Chief Information Officer
American President Companies, Ltd.
1111 Broadway
Oakland, CA 94607

Ken Siegel
Associate General Counsel
American Trucking Association
2200 Mill Road
Alexandria, VA 22314

Richard E. Wiley
Wiley, Rein & Fielding
1776 K Street, N.W.
Washington, D.C. 20006
Counsel for AMTECH Corporation

Richard F. Andino
Vice President
Amtech Logistics Corporation
17304 Preston Road, E100
Dallas, TX 75252
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Thomas J. Keller
Verner, Liipfert, Bernhard, McPherson

and Hand, Chartered
901 15th street, N.W.
suite 700
Washington, D.C. 20005
Counsel for Association of American Railroads

C.A. Moore
Executive Director
city of Los Angeles Department of Airports
P.o. Box 92216
Los Angeles, CA 90009-2215

David M. LeVan
Senior Vice President
corporate systems
Consolidated Rail Corporation
six Penn Center Plaza
Philadelphia, PA 19103-2959

Hunter O. Wagner, Jr.
General Manager
Greater New Orleans Expressway Commission
P.o. Box 7656
Metairie, LA 70010

Lyndee Wells, Esq.
Winthrop, Stimson, Putnam & Roberts
1133 Connecticut Avenue, N.W.
Washington, D.C. 20036
Counsel for Location Services

John J. McDonnell
Reed Smith Shaw & MCClay
1200 18th Street, N.W.
Washington, D.C. 20036
Counsel for Mobilevision

Alfred Winchell Whittaker
Kirkland & Ellis
655 15th Street, N.W.
Washington, D.C. 20009
Counsel for Mobilevision
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stanley M. Gorinson
Winthrop, Sti.son, Putnam & Roberts
1133 Connecticut Avenue, N.W.
Washington, D.C. 20036
Counsel for North American Teletrac & Loca

tion Technologies, Inc.

Richard L. Ridings
Chief Executive Officer
Oklahoma Turnpike Authority
3500 Martin Luther King Avenue
P.O. Box 11357
Oklahoma City, OK 73136-0357

John L. Bartlett
Wiley, Rein & Fielding
1776 K street, N.W.
Washington, D.C. 20006
Counsel for Pinpoint Communications, Inc.

James D. Ellis
Southwestern Bell Corporation
One Bell Center, Room 3524
st. Louis, Missouri 63101-3099

/~-e-l.-'n-e-r
Abbie Weiner
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MARK IV- F IVHS DMSION
1200 E. Plano Parkway
Plano. Texas 75074-0278

May 13, 1992

This application Is made uDder Section 90.239 for A......uc Vehicle Monltorinl Equipment

System operation

Figure 1 is a block diagram of the automatic vebicle IIIDIIitoring system. The three main components lie

the transpOnder, the antenDa IDd the rader e1ecIroaics. The transpODder (figure 2) is mounted on a
vehicle's license plate, under the bumper or at some adler point visible to the pavement. The antenna is a
long narrow rectangular S1I'UCU1Ie that is mounted in slob IppI'OXimately 1.1 inches deep in the pavemeDt
across a traffic lane. Up to 8 _nu can be operated by a single reader. The relder conuoUer(figure
3) is typically mounted beside the midway or in a rowkide but inside a SUlCI cabinet. It drives between 1
and 8 RF modules (figure 4) wlUch can be locaacd in the same cabinet as the conuoller or in a box at
the roadside. It is connec:sed to the an1eDD8S by meaDS of buried feeder cables. The auaehed A lII'lIlU1

IllSllJlliztioll Guid,lill's and TrtlMpollder MOUllnll1 Guid,lillu provide additional details.

In operation, the reader sends out 910 MHz pulses of the format described below to each antenna in
tum, thereby establishing an RF field above each lane of the midway. When a vehicle equipped with a
transponder enters the field, the pulses activate the tranIpOnder and cause it to zapond with a data
transmission. It should be DOled that the transponder is ONLY activated by the 20 uS pulses of the
reader field and does not I'Idiate RF energy at any other time. The transponder data is received by the
antenna which passes it to the receiver whc= it is decoded for processing. If it is dctemJiDed that
re-programming of the ttIDSpOnder is necessary, the relder sends an additional pulse sueam to the
transponder for this purpose. The referer..N"If tta..nmntterlrecei~er is a composi!e de..1:e in a single
enclosure: the make is Roadcheck Reader Model NR 001.

When the above process is completed on a given lane, it is repeated on the next lane and so on until as
many lanes as necessary up to the full 8 have been scanned. The timing for this scanning process is
shown in figure S. During a typical passage of the vehicle through the antenna beam, the transpOnder is

~. read twice to confmn the accuracy of the data and its CRe. At maximum rated vehicle speed, up to 8
readings are possible if required to achieve a good read.

To conserve transponder battery power, a reduced rate ~ng algorithm is implemented for transponders
that spend a longer period in the beam. Again, an accurate read is typically achieved in 2 attempts
following which the reader pulsing rate on that lane slows by one half on each successive read until it is
pulsing at approximately once every 1.6 s. This rate is maintained until the transponder moves out of the
beam. This means that the maximum number of tag transmissions is less than 10 followed by 1
transmission every 1.6 s for as long as the transponder is in the beam.

Intelligent Vehicle HItIhw-Y Systems
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Necessary and occupied bandwidth:

The necessary bandwidth of the transmission is based on the ~ulation below, using the definition of
Section 2.202(b): -

Bn == 2KIt where Kdepeads on pulse width 10 rile time ratio. Assuming K • 60 for 20 J.1S pulses
and K • 3 for 1 uS pu1Ies(ie 11"". 0.33), thea:

For 20 J.1S pulses, Bn • 2x6Ol2O • 6 MHz
For 1 J.1S pulses (data), Bn == 2x31l == 6 MHz

,
The occupied bandwidth as defined in section 2.202(&) is baled 011 & spectrUDl analyzer measurement of
the actual signal radjated by the system. Figme 6 is & diptbed plot of the signal with a noise floor of
-52 dB below the radiated peak power. The plot wu diptized in 0.25 MHz increments and the IOtal area
of the curve down to this level wu calculated. The totI1 cncqy wu then distributed so that 0.5'1 was
above the upper bandwidth limit and 0.5'1 wu below the lower bandwidth limit. These limits,
containing 99~ of the energy were then deemed the occupied bandwidth.

N"me hundred and ten mepHcnz is specified as the operating frequency because peak power of the
system occurs at this frequency. As illumated in Figme 6, the spectrum is not equally spaced on either
side of 910 mHz.

Data transmission characteristics

The transmitted reader signal has three components. The first is a 20 J.1S pulse known as the criger
pulse. This is followed by & 40 bit Manchester encoded data string at SOOK bits per second kDown as the
beacon ID. Fmally. there is an optional additional data transmission of 128 bits with the same
characteristics which represents re-programming"data (see fiJUrC 5). This ttansmis:ion is ==~t en each
lane in succession with a total elapsed time of 4.8 mS between successive transmissions on the same
lane.

The first two components are continuously transmitted and if a transponder-equipped vehicle appears in
. the antenna beam, it is activated by the trigger pulse. Its 128 bit data packet is then transmitted to the
~ reader and if a programming cycle is necessary, the reader then transmits the third component. Vehicle

location is therefore updated each time a vehicle passes through a reader site.

All modulation is l00~ amplitude shift keying with rise times of approximately 0.33 ~S and pulse
widths of about 1.0 J.1S during data transmissions and 20 ~S during trigger pulses. Bit encoding uses a
Manchester format of a zero and a one for half a bit time each, the order being reversed between one
and zero bits.

intelligent Vehicle ....hway Sys.....s
••• /3
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Technic•• st.nd.rds
- --

The curier frequency of Ibe 1raD.D'tiaer is 910 MHz IIId tile pelt power is 2S W. During read-only
equences, the duty cycle OIl _lac is 40 J.&S per ~IIDS or 120:11Dd it is 104 pS-per 4.8 mS or 46:1
during read/wriIe sequences. "I'1Ie dillribalecl iD-pa~ comain' an RP dillributioo DetWork
with approximately 18 dB loa driving dipoles of approrei y 3 dB pin, thereby resulting in an
equivalenrlS dB auenuadoa belweeD 1I'IDmdaer aDd d lipal The BIRP is dM::refore about 25131
or 800 mW peak. This is c:oa&med by the .-.nd field lll'eftltbit 3 meaen of about 1.7 Vim.
This field strength n:quires an mRP of about 170 mW. Noee rbat the worst cue averqe field su=Jtb is
therefore 1.7/46 or 37 mV1m. As described above, the antmma for the reader is buried in the p.\'CIIJCDt
and the anteDDa height is therefore 0 ft.

Other Aspects Of Operations

1. The Mark IV system operates unattended at eICh site. Mark IV Transportation
Products Group will be responsible for proper operation of the proposed stations
at all times.

2. The mobile -vehicular- units operated with the proposed system are Part IS.

3. The automatic vehicle monitoring information recorded by the Mark IV system
will be provided to state department of transportation authorities. These
authorities determine, according to their infonnation needs, which vehicles will
be equipped with the Part 15 transponder devices.
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FIGURE 5

TM

Transponder Programming Timing

Program

RF Module
~eMOtJule
TI1InaC)Ol'l(Jer
Dati ~pIy

RF Module
TranemiHion Mode
Proeram D-. TranemlHlon

Interrogation

~I

1'3

I~

12

...

RF Module
Tran5mieion Mode

TP

T5

Note: All timing Is In
microseconds:
TP =T~er Pulse
11 =5uS
T2=20uS
1':3 =80uS
T4=10uS
10 =5uS

MARK IV - ... IVHS Division
1200 E. Plano Parkway
Plano, Texas 75074-0278



Installation Guidelines

Reader
Cabinet

~I

Configuration A
All RF Module. irl
Remote Unit Eru:Io6ure

Not to exceed
100ft with standard cables

Nota: All condulta muat be 8IraIght.

Notes:

1. Electrical enclO8Ure. B1wimIuneDt-proof. Should caaIarm 10 local e1eeIrica1 codes. AVI equipDeat ..... 10
vertical rails baed oa...-.d 19" act IIlOUDL EDInnca mUll include 117 VAC and toNIIJiI(S) 10 orMr AVI
EquipmenL ReIder and bauery require miDiIIlum 30" venical space and 18· depah. Bauery is apx. 22- wide

2. Conduit. CUSIOIDer or ias1aIler fumisbed. Environment proof (preferably meIa1). Maximum Ieng1h 1000 fL
Minimum inremal diame&er 1".

3. Remote unit enclosure. EnviroJunent-prooC. Customer or inllaller fumisbed. Must be able 10 lCCOIIIodaIe 1or 2
junction boxes (Vapor pin 90-3-189). Each junction box holds up 104 RF modules on a 10· rack.

4. Conduit. Customer or inllaller furnished. May be confipred one per lane. or one common conduit captble of hoIdiDI
as many RF cables as .e fed 10 &he pull box. Maximum lenglb depends on 6 and 7. Conduit rrwes 10 boIb pull box
and junction box or reader cabinet enclosures. Minimum size is I" and it should be smoolb and suaiJbL

S. Pull box. CUSIOIIIer or insaaller fumisbed. Often mounted in-pound at roadside. Provides a primary or inrermediale
access for fIShing and running cables or antennas inlO feed conduilS and in-pavement SIr'UCIIIreS. MaIellO caadui&s.
Lockable cover. Provided wilb drainage in case of WIler inpess from conduiL(S). NOIe: AlI.WII, NO CMlldou
lire lIUIIle in the pulllHu. Pull boz 11U11 be ClHIIbiMd with rem. u/lit enclosure IUUljuncdon boDs'" ce",",,'"

6. Conduit, 1n-plVement. Customer or installer fumisbed. Must male wilb PVC 3/4" conduit pan of anteua JII'UCIIIre.
Must be installed so &bat there is no accumulation or flow of waaer into the anrenna struewre in case of seepqe. Meaa1
I" conduit is prefered for durability. Conduit must be installed smooth and straight 10 permit insertion ofantennas.

7. Antenna structure. Far end (Ill" PVC) may be capped or used as water drain depending on site inclination.
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Transponder Mounting Guidelines
- --

Vapor's ROADCHECK system is confIgUred to U88 in-pavement antennas to identify vehicles for
~eHELPp~. .

The equip~ COfIl)ies wIh 1M HELP specificalion for Automatic Vehicle IdeIdication CAVI).

Transponders may be mounted in any fashion an the vehicle as long as line of sight is ensured and
~ lateral offset tram the vehicle center is no more than 2 feet (see examples 1 and 3).

Transponders should be rnaunled on the fnn of the vehicle 10 that they are no more than 3'6"' fram
the pavement. If mounted on a license plate. the boaom mounting holes of the transponder should
be offset so that part of the transponder hangs below the plate. as shown in exa~1e 2.

" this is not pos.... the transponder should be mouneed u far forward on the vehicle u POSI".
Transponders should be mounted so that the long axis is across the lane with the Vapor logo right
side up.

Transponde__.,,~

I

centerIi?

Transponder

.- .._.-

Transponders should be mounted so that they are no more than
3'6" from the pavement and offset IateraUy from the center of the
vehicle by no more than Z.
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MARK IV IVHS Division
1200 E. Plano Parkway
Plano, Texas 75074-0278 I
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